INTRODUCTION
Tourism is one of the fastest growing industries in many emerging countries such as China, Korea, and India. The Chinese government views the tourism industry as an engine for economic growth and has taken various measures to support it (Huang et al., 2007) . Statistics and information from the Ministry of Tourism show that China has designated 99 cities as famous historical and cultural cities of national caliber, and has placed 750 cultural relics under key protection. There are also 119 national scenic and tourist resorts across the land. Nineteen Chinese scenes and sights have appeared on a UNESCO (United Nations Educational, Scientific and Cultural Organization) list of natural and cultural heritage sites. China's venerated history and splendid culture have resulted in a land that is pockmarked with cultural relics *Corresponding author. E-mail: lincy@mail.ypu.edu.tw. and treasures. Not only that the Chinese tourism industry is rich in resources, but it also has come a long way in terms of transportation, service, accommodation, catering and shopping facilities, and recreation. Due to the Chinese government's recently launched projects to support its tourism development, tourist facilities and service qualities are being constantly improved. Furthermore, international events such as the 2008 Beijing Olympic Games, the 2010 World Exposition, and the 2010 Asian Games are all closely related to the development of Chinese tourism industry. Therefore, the tourism industry and the number of international travel agencies have grown rapidly in China. By employing the data envelopment analysis (DEA) as the analytical tool, this work attempts to answer the following questions that which region performs better in terms of productivity of international tourism industry development and whether the host cities or regions of international sporting events perform better in terms of the relative efficiency of international tourism industry development.
In this work, we measure the relative efficiency of international tourism industry development in emerging China. The purposes of this work are to measure the productive efficiency of international travel agencies in an emerging country.
The methodology used to perform efficiency analysis of the international travel agencies is data envelopment analysis (DEA). DEA is a linear programming-based technique that converts multiple input and output measures into a single comprehensive measure of productivity efficiency (Charnes et al., 1978; Epstein and Henderson, 1989; Boussofiane et al., 1991; Mota et al., 1999; Medina-Borja and Triantis, 2007) . Moreover, DEA is nonparametric, and therefore it does not require a prior assumption about the form of the production function to eliminate the possibility of the misspecification. Unlike other frontier approaches that define input-output relationships by estimating a true production frontier, DEA uses actual input-output data to construct a best practice frontier.
DEA has been widely applied to examine the performance and the efficiency of the tourism industry. A number of studies have considered the measurement of the hotel efficiency (Parkan, 1996; Hwang and Chang, 2003; Barros and Alves, 2004; Chiang et al., 2004; Barros, 2005; Wang et al., 2006; Yang and Lu, 2006; Haugland et al., 2007; Shang et al., 2008; and Hsieh et al., 2010) . Some of the studies utilized the DEA procedure to evaluate managerial efficiency of hotels in Taiwan (Hwang and Chang 2003; Wang et al. 2006) . Chiang et al. (2004) compared hotel performance under different structures of international tourist hotels in Taiwan. Barros (2005) estimated the efficiency of 43 Enatur hotels in Portugal by DEA. Shang et al. (2008) measured the ecommerce and hotel performance by applying DEA. Hsieh et al. (2010) also used DEA to measure the operational efficiency and effectiveness of international hotels in Taiwan.
According to the prior studies, the inputs are summarized including the number of employees, the number of guest rooms, food and beverage capacity and total cost as well as the outputs including the number of guests and various revenues such as room revenue, food and beverage revenue and other revenue. Moreover, Koksal and Aksu, (2007) considered three inputs, the number of staff, annual expenses and service capacity and one output variable, the number of customers to explore the efficiency of travel agencies in the Turkey. There are few studies to measure the efficiency of travel agencies that can be attributed to the lack of data. Furthermore, no studies on the relative efficiency of international tourism industry or international travel agencies in China have been done. In this work, we discuss the relative efficiency of inputs and outputs for international travel agencies to explore the performance of regional international tourism industry in China.
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METHODOLOGY AND DATA Data envelopment analysis Farrell (1957) introduced a framework for efficiency evaluation and measurement, which was subsequently studied by Charnes et al. (1978) , Banker et al. (1984) and others. Charnes et al. (1978) extended Farrell's model to multiple inputs and outputs. They utilized mathematical programming to develop an efficient frontier and to estimate the efficiency score. The CCR model, named after Charnes, Cooper, and Rhodes (1978) , was limited to the following three restrictions: (1) constant returns to scales (CRS), (2) strong disposability of inputs and outputs, and (3) convexity of the set of feasible input-output combinations. For any special DMUs, the CCR model with constant return to scale can be formulated as follows to obtain a score of technical efficiency:
where m is the number of inputs, and s is the number of outputs.
The BCC model, named after Banker, Charnes, and Cooper (1984) , was developed by relaxing the CCR model or the constant returns to scale assumption on the envelopment surface. The constraint 1 = ∑ j λ is added to the aforemrntioned mathematical formulation of the CCR model. We can achieve discrimination between departures due to pure technical inefficiency or to scale inefficiency. Tone (2001) has proposed a slacks-based measure (SBM), which is non-radial and deals with input/ output slacks directly. The SBM returns an efficiency measure between 0 and 1, and gives unity if and only if the DMU concerned is on the frontiers of the production possibility set without input/output slacks. In order to estimate the efficiency of a DMU ( 
In this model, we assume that One of the DEA models, the bilateral comparison model, measured and compared efficiency between the host cities or regions of international sporting events (Group I) and other regions (Group II) . The bilateral comparison model tested the null hypothesis that the efficiency of DMUs in the two studied groups belongs to the same statistical distribution obtained using nonparametric rank-sum statistics. The data format is the same as the CAT model, where the only level numbers assigned are I or II. This idea is formulated as follows for each DMU:
where θ denotes the efficiency score of international tourism industry
Data selection and definitions of variables
Mainland China has 31 regions 1 , including autonomous regions and municipalities. Consequently, thirty-one regions were subjected to empirical analysis in this study. Data from the China statistics database were used to determine the relative efficiency of these regions in China.
In this work, international travel agencies provided two inputs, which produced the outputs. Constructing the models allowed us to investigate the relative efficiency scores for international travel agencies. According to the prior studies, the inputs and outputs are selected as follows. The two inputs in the operational performance model are the number of international travel agencies ( 1 x ) and employees of international travel agencies ( 2 x ). Identifying the output of productive activities in general and of international travel agencies in particular presents difficulties for cost measurement and also production performance. The three outputs used here were the number of international tourists ( 
RESULTS

Correlation analysis
First, Pearson correlation test is utilized to measure the relationship between input and output variables. The result shows that the correlations of outputs and inputs are all positive and the correlation coefficients are all above 0.8 significantly at 1%, indicating a highly relevant level. Furthermore, we used canonical correlation analysis (CCA) to reduce the dimension and investigate the correlations to quantify the associations between these two sets of variables, that is, the strength of the two sets of variables. The canonical correlation analysis revealed a significant correlation between the dynamics of the inputs and outputs variables. Canonical structure matrix generated the canonical variables, (W 1 ,V 1 ) and (W 2 ,V 2 ), as shown in Figure 1 shows that the canonical first correlation revealed a significant correlation between human resources and service revenue (ρ 1 ＝0.9332), and a significant correlation between equipment resources and reception services (p 2 = 0.6759). 
Efficiency analysis
In this work, the DEA analysis models included CCR, BCC, and the SBM. DEA provides a comprehensive evaluation of overall performance. The results for each DEA model are summarized in Tables 3 and 4 . First, an elementary insight is obtained by considering the dichotomous classification of DMUs as either efficient or inefficient. The number of efficient DMUs resulting from the use of different reference technologies is shown in the last row of Table 3 . In addition, Table 3 contains some descriptive statistics for each of the three DEA models and also shows the Pearson correlation coefficients for several of these DEA models, including CCR, BCC, and SBM. The correlation analysis results show a positive relationship among the DEA models investigated in this study. Table 4 presents the CCR efficiency scores under constant returns-to-scale, BCC technical efficiency scores, "1": Guangdong, "9": Beijing, and "26": Shanghai; "CRS": constant returns-to-scale, "DRS": decreasing returns-to-scale, "IRS": increasing returnsto-scale; "Group I": the host cities or regions of international sporting events, "Group II": other regions.
scale efficiency scores, and slacks-based measure efficiency scores. The main findings can be summarized further. The CCR efficiency score analysis results show that three regions (Beijing, Shanghai, and Guangdong) are relatively efficient based on the same scale efficiency scores and SBM efficiency scores. Their efficiency scores are all equal to 1. This result shows that resource utilization for these regions were excellent. On the other hand, 28 regions were found to be inefficient because their efficiency scores were less than 1. The scale efficiency scores as defined by the ratio CCR/BCC show large differences between the two groups. The average scale efficiency score was 0.7739. Of the 31 regions, 21 re-gions have low BCC efficiency scores and relatively high scale efficiency scores, meaning that the inefficiency of these regions as shown in the CCR model is caused by inefficient operations rather than scale inefficiency. Of the 31 regions, two regions have BCC efficiency scores equal to 1 and relatively low scale efficiency scores. This result suggests that the CCR inefficiency scores can be mainly attributed to disadvantageous conditions. The reference set and their frequencies for the 31 regions are also given in Table 4 . The most frequent reference province was found to be Beijing. The results also show that Beijing, Shanghai, and Guangdong are efficient and are in the reference set of all of the other provinces.
Bilateral analysis
This work applies the bilateral comparison method to international tourism industry to determine the statistical difference in technical efficiency between the host cities or regions of international sporting events (Group I) and other regions (Group II) in the bilateral model. Thus, Group I comprised three regions, while Group II comprised twenty-eight regions. The rank-sum-test method is used to compare the DEA scores of the two groups. The Rank-Sum-Test (Mann-Whitney) method is a nonparametric test based on the ranking of data. Given independent data belonging to two groups, this method can be used to test the hypothesis that the two groups belong to the same population. In this work, the rank sum for the host cities or regions is 3, compared to 490 for other regions. Z-values can be used to check the significance of the two groups having different efficiency scores at a given level of significance (α). Table 5 lists the result. The result suggests that host cities or regions of international sport have higher operational efficiency than other regions, indicating that these host cities or regions outperform other regions.
Conclusion
According to the statistics of World Tourism Organization, China will replace United States and France to become the area of most inbound tourists in 2020. International tourism industry plays the important role in regional economic development. In this work, we have used nonparametric DEA methods to analyze the efficiency of international tourism industry in 31 regions. The main findings can be summarized as follows. First, the canonical correlation analysis revealed a significant correlation between the input and output variables. The CCR efficiency score analysis results show that three regions are relatively efficient, and the results were for scale efficiency and SBM efficiency. Among the 31 regions, three regions exhibit economies of scale, including Beijing, Shanghai, and Guangdong. It infers that those regions have relative efficiency based on these reasons including the time of reform and opening early, high developed economy, a completed value chain of international tourism industry and the unique urban culture. According to the statistics of China Tourism Administration (2007), foreign exchange revenue from travel of those three regions totaled U.S.$ 1,795 billion, accounts for 42.84% of international tourism industry. Furthermore, the opportunities of holding Olympic Games, international sport games, and World Expositions are beneficial to develop economy of tourism industry. As the hosting location of the 2008 Olympic Games, Beijing is one of the fastest growing regions in China. Meanwhile, Shanghai and Guangdong would hold 2010 World Exposition and 2010 Asian Games to develop economy of tourism industry. Therefore, these regions can effectively develop their tourism industry. The results of bilateral analysis also show that the host cities or regions of international sporting events are superior to other regions in productivity. Thirdly, the inefficient DUMs are mainly attributed to technical inefficiency. Those inefficient host cities and regions need to improve their efficiency through saving costs and enhancing resource usage efficiency with a wider holistic consideration of regional characteristics, economic and tourism planning policies.
Throughout the study, special emphasis has been placed on quantifying and discussing the impact of model choice on the results. For this purpose, a framework for model comparison is introduced and several techniques are used to obtain the results. The results of this research can help those involved in managing these regions understand their relative operating performance and, therefore, respond by appropriately regulating the levels of the input and output variables. Further investigation would be the examination of performance over time to allow a dynamic view of the multidimensional performance of tourism industry.
